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BACKGROUND OF THE INVENTION

This invention is generally directed to a novel door lock mechanism for

use with a semi-trailer,

A conventional tractor 10 and trailer 12 (also commonly referred to as a

5 "semi-trailer") are illustrated in FIGURE 1. Specifically, the trailer 12 is shown

connected to the tractor 10. The trailer 12 includes a floor 14 with an

undercaniage assembly 16 thereunder at its rearward end and an extendable and

DOOR LOCK FOR A SEMI-TRAILER
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retractable landing gear assembly 18 thereunder positioned approximately half

way between the front end of the trailer 12 and the trailer's longitudinal center of

gravity. Opposite side walls 20 and a front wall 22 extend upwardly from the

floor 14. A roof 24 is provided to close the top of the trailer 12. The roof24 is

5 secured to the side walls 20 by metal top rails 23, and the floor 14 is secured to the

side walls 20 by metal base rails 25.

As illustrated in FIGURE 2, a pair of rear doors 26 are provided at the rear

end of the trailer 12 and are hingedly mounted to a rectangular rear frame 28

which has a rectangular opening therethrough into which the rear doors 26 fit

"2 1 0 when the rear doors 26 are moved to the closed position. The rear frame 28

iQ includes a base portion 29 which is below the rear doors 26. FIGURE 2 shows

!{I conventional door lock mechanisms 30 that are typically provided on the rear

doors 26. Typically, the right door is referred to as the "curbside" door and the

^ door lock mechanism associated therewith is referred to as the "curbside" lock.

Q 1 5 Likewise, typically the left door is referred to as the "roadside" door and the door

L . lock mechanism associated therewith is referred to as the "roadside" lock.

Each door lock mechanism 30 includes an elongated, cylindrical lockrod

32 which extends along the height of the respective rear door 26. A generally U-

shaped bearing plate 34 is provided proximate each end of the lockrod 32 and the

2 0 bearing plates 34 are secured to the rear door 26 by fasteners 36. The lockrod 32

rotates within the bearing plates 34, and a handle 38 is provided for manipulating

the position of the lockrod 32. As shown, the handle 38 is provided partway up

the lockrod 32, on the respective door 26.

A cam 40 is integrally formed at each end of the lockrod 32. Each cam 40

2 5 is configured to engage corresponding keeper structure on the trailer, thereby

locking the doors in the closed position. Specifically, the cams 40 at the bottom

of the lockrods 32 engage lower door lockrod keepers 42, which are mounted on

the rear frame 28, below the door opening. The cams 40 at the top of the lockrods
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32 engage upper door lockrod keepers 44, which are mounted on the rear frame

28, above the door opening. Each keeper 42, 44 is attached to the rear frame 28

by suitable means, such as a weldment. As shown in FIGURE 2, brackets 46 are

typically provided on the doors 26 for engaging and securing the handles 38.

5 Although not shown in FIGURE 2, typically the brackets 46 are configured such

that padlocks can be engaged with the brackets 46, thereby locking the handles 38

in place on the doors 26 (and thereby locking the doors 26 in the closed position).

As discussed above, door lock mechanisms 30 which are typically used in

association with the rear doors 26 of a trailer 12 include bearing plates 34 which

1 0 are secured to the doors 26, generally proximate each end of the lockrods 32. As

shown in FIGURE 2, the bearing plates 34 do not extend the entire height of each

door 26. As such, the bearing plates 34 provide limited support for the lockrods

32.

As discussed above, door lock mechanisms 30 which are typically used in

1 5 association with the rear doors 26 of a trailer 12 provide cams 40 at the top and

bottom of the loclo-ods 32 which engage keepers 42, 44 on the trailer 12, and the

brackets 46 are used to secure the handles 38. Typically, there is no other

mechanism provided for locking the handles 38 in place other than the brackets 46

on the doors 26. Door lock mechanisms 30 which are typically used in

2 0 association with the rear doors 26 of a trailer 12 also do not provide that the doors

26 can be secured in an open position. Additionally, because the handles 38 are

provided partway up the doors 26, when the doors 26 are swung to the open

position, the handles 38 may bear against the side walls 20 of the trailer 12,

possibly causing damage.

2 5 The present invention provides a novel locking mechanism which

overcomes the disadvantages presented by the prior art. Other features and

advantages will become apparent upon a reading of the attached specification, in

combination with a study of the drawings.
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OBJECTS AND SUMMARY OF THE INVENTION

It is a general object of the present invention to provide a novel door lock

mechanism configured for use with a trailer.

It is an object of the present invention to provide a door lock mechanism

configured for use with a trailer, where the door lock mechanism includes a sleeve

which extends at least a substantial dimension, such as the entire height, of a door

of the trailer.

Another object of the present invention is to provide a door lock

mechanism configured for use with a trailer, where the door lock mechanism

includes a handle assembly that includes a tongue which is configured to engage

corresponding structure on the trailer, thereby generally locking a handle of the

handle assembly in place.

Still another object of the present invention is to provide a door lock

mechanism configured for use with a trailer, wherein the door lock mechanism

includes an end cap that is disposed generally at an end of a sleeve, includes a

lockrod which extends through an opening in the end cap, and includes a thrust

bearing which is disposed between the end cap and the handle assembly.

Yet another object of the present invention is to provide a door lock

mechanism configured for use with a trailer, where the door lock mechanism is

configured to provide that a door of the trailer can be secured in an open position.

Another object of the present invention is to provide a door lock

mechanism configured for use with a trailer in which the door lock mechanism

includes a tongue portion that is moved into engagement with a corresponding

opening on the trailer primarily by the force of gravity.

Yet another object of the present invention is to provide a door lock

mechanism configured for use with a trailer, which includes a dog which is

configured to engage the corresponding opening on the trailer, thereby generally



locking a handle assembly in place.

Yet a further object of the present invention is to provide a door lock

mechanism configured for use with a trailer, which includes a structure on the

handle assembly that includes a tongue portion configured to engage the same

corresponding opening on the trailer as the dog engages such that the tongue

portion holds the dog in engagement with the opening, thereby further locking the

handle assembly in place.

Still another object of the present invention is to provide a door lock

mechanism configured for use with a trailer, where the door lock mechanism

includes a handle assembly which is provided below the doors such that when the

doors are swung to the open position, the handle assembly will not bear against

the side walls.

Briefly, and in accordance with one or more of the foregoing objects, an

embodiment of the present invention provides a door lock mechanism configured

for use with a trailer.

The door lock mechanism includes a sleeve mounted on the door of the

trailer. Preferably, the sleeve extends at least a substantial dimension, such as the

entire height, of the door. A lockrod is disposed in the sleeve. A handle assembly

is connected to the end of the lockrod, and the handle assembly has structure

thereon which is configured to engage corresponding structure on the trailer,

thereby generally locking the door in place. Additionally, the top of the lockrod

has structure thereon which is configured to engage corresponding structure on the

trailer, thereby generally locking the door in place. The handle assembly is

configured for actuation to rotate the lockrod, thereby selectively locking and

unlocking the door. An end cap is disposed generally at an end of the sleeve, and

the lockrod extends through an opening in the end cap. A thrust bearing is

disposed between the end cap and the handle assembly.

In a first embodiment, the handle assembly includes a handle and a tongue



that is configured to engage corresponding structure on the trailer, thereby

generally locking the handle in place. The handle assembly also includes a lever

which is disposed on the handle. The lever includes a pin that extends through an

aperture m the handle, and the lever is configured such that the lever can be

manipulated relative to the handle to provide that the pin is disposed generally

over the tongue, thereby generally further locking the handle in place.

In a second embodiment, the handle assembly includes a handle which has

a dog thereon that is configured to engage a corresponding opening on the trailer,

thereby locking the handle in place and further locking the door in place. The

handle assembly also includes a structure which is disposed on the handle. The

structure is inclined relative to the handle and includes an L-shaped member

having a gripping portion and a tongue portion that is configured such that the L-

shaped member can be manipulated to provide that the tongue portion is disposed

generally over the dog, thereby further locking the handle in place. Because of the

inclination of the structure relative to the handle, the L-shaped member is moved

into engagement with the dog and the opening primarily by the force of gravity.

The L-shaped member also includes an aperture therein configured such that when

the L-shaped member is in engagement with the corresponding opening on the

trailer, a pm, or other locking means, can be inserted through the aperture thereby

locking the L-shaped member in engagement with the corresponding opening.



BRIEF DESCRIPTION OF THE DRAWINGS

The organization and manner of the stmcture and function of the

invention, together with further objects and advantages thereof, may be

understood by reference to the following description taken in connection with the

5 accompanying drawings, wherein:

FIGURE 1 is a side elevational view of a prior art tractor and trailer,

showing the trailer connected to the tractor;

FIGURE 2 is a rear elevational view of the prior art trailer shown in

FIGURE 1 ,
showing prior art door lock mechanisms associated with rear doors of

1 0 the trailer;

FIGURE 3 is a rear elevational view of a trailer, showing door lock

mechanisms which incorporate features a first embodiment of the invention;

FIGURE 4 is a plan, broken view of the right-hand side (i.e. curbside) door

lock mechanism shown in FIGURE 3, showing top and bottom portions of the

15 door lock mechanism engaged with corresponding structure on the trailer;

FIGURE 5 is a plan, broken view of the right-hand side (i.e. curbside) door

lock mechanism shown in FIGURE 3, wherein a handle is omitted for clarity;

FIGURE 6 is a cross-sectional view of the right-hand side (i.e. curbside)

door lock mechanism shown in FIGURE 3, taken along line 6-6 ofFIGURE 5;

2 0 FIGURE 7 is a cross-sectional view of the right-hand side (i.e. curbside)

door lock mechanism shown in FIGURE 3, taken along line 7-7 ofFIGURE 5;

FIGURE 8 is a cross-sectional view of the right-hand side (i.e. curbside)

door lock mechanism shown in FIGURE 3, taken along line 8-8 ofFIGURE 7;

FIGURE 9 is a view similar to FIGURE 8, but showing a pin withdrawn

2 5 and a handle lifted, thereby effectively releasing the handle;

FIGURE 10 is a view similar to FIGURE 7, but showing a handle

assembly of the door lock mechanism ofFIGURE 3 being disengaged from
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corresponding structure on the trailer;

FIGURE 1 1 is a cross-sectional view of the right-hand side (i,e. curbside)

door locl^ mechanism shown in FIGURE 3, taken along line 11-11 ofFIGURE 8;

FIGURE 12 is a cross-sectional view similar to FIGURE 1 1^ but showing

5 a pin withdrawn and a tongue lifted in a slot;

FIGURE 13 is a left, perspective view of a lower portion ofthe right-hand

side (i.e. curbside) door lock mechanism shown in FIGURE 3, showing a padlock

engaged with a handle assembly and showing a pin in an extended position

thereby locking a handle in place;

1 0 FIGURE 14 is a view similar to FIGURE 13, but showing a lever rotated

relative to the handle;

FIGURE 15 is a view similar to FIGURE 14, but showing the lever pulled

thereby causing a pin of the lever to withdraw from a slot;

FIGURE 16 is a view similar to FIGURE 15, but showing the handle

15 being lifted;

FIGURE 17 is a left, perspective view of the trailer, showing the left door

(i.e. the roadside door) in an open position, and showing the left-side (i.e.

roadside) door lock mechanism ofFIGURE 3 engaged with corresponding

structure on the trailer, thereby locking the door in the open position;

2 0 FIGURE 18 is a left, perspective view of the trailer, with the left door (i.e.

the roadside door) in a closed position;

FIGURE 1 9 is a rear elevational view of a trailer, showing door lock

mechanisms associated with rear doors of a trailer which incorporate the features

of a second embodiment of the present invention;

2 5 FIGURE 20 is a plan view of the right-hand side (i.e., curbside) door lock

mechanism shown in FIGURE 19 showing a bottom portion of the door lock

mechanism engaged with corresponding structure on the trailer;

FIGURE 21 is a cross-sectional view of the structure on the right-hand
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side (i.e., curbside) door lock mechanism shown in FIGURE 19, taken along line

21-21 ofFIGURE 19;

FIGURE 22 is a cross-sectional view of the structure on the right-hand

side (i.e., curbside) door lock mechanism shown in FIGURE 19, taken along line

22-22 ofFIGURE 21;

FIGURE 23 is a cross-sectional view of the structure on the right-hand

side (i.e., curbside) door lock mechanism shown in FIGURE 19, taken along line

23-23 ofFIGURE 21;

FIGURE 24 is a view similar to FIGURE 22, but showing the door lock

mechanism ofFIGURE 19 being disengaged from corresponding structure on the

trailer;

FIGURE 25 is a cross-sectional view of the structure on the right-hand

side (i.e., curbside) door lock mechanism shown in FIGURE 19, taken along line

25-25 ofFIGURE 24 and is a view similar to FIGURE 21, but showing the door

lock mechanism being disengaged from corresponding structure on the trailer;

FIGURE 26 is a cross-sectional view of the structure on the right-hand

side (i.e., curbside) door lock mechanism shown in FIGURE 19, taken along line

26-26 ofFIGURE 24;

FIGURE 27 is a perspective view of a lower portion of the right-hand side

(i.e., curbside) door lock mechanism shown in FIGURE 19, showing the handle

assembly in engagement with a corresponding structure on the trailer thereby

locking the handle in place;

FIGURE 28 is a view similar to FIGURE 27, but showing the door lock

mechanism ofFIGURE 19 being disengaged from corresponding structure on the

trailer;

FIGURE 29 is a partial perspective view of the right-hand side (i.e.,

curbside) door lock mechanism shown in FIGURE 19, eliminating the handle of

the door lock mechanism for clarity;



FIGURE 30 is a plan, broken view of the right-hand side (i,e., curbside)

door lock mechanism shown in FIGURE 19, showing top and bottom portions of

the door lock mechanism engaged with corresponding structures on the trailer;

FIGURE 31 is a cross-sectional view of the right-hand side (i.e., curbside)

5 door lock mechanism shown in FIGURE 19, omitting the handle for clarity;

FIGURE 32 is a view similar to FIGURE 31, but showing a handle

assembly of the door lock mechanism being disengaged from corresponding

structure on the trailer; and

FIGURE 33 is a left perspective view of the trailer showing the left door

1 0 (i.e., the roadside door) in an open position, and showing the left-side (i.e.,

roadside) door lock mechanism ofFIGURE 19 engaged with corresponding

structure on the trailer, thereby locking the door in an open position.
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DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENT

While the invention may be susceptible to embodiment in different forms,

there is shown in the drawings, and herein will be described in detail, specific

embodiments with the understanding that the present disclosure is to be

5 considered an exempHfication of the principles of the invention, and is not

intended to limit the invention to that as illustrated and described herein.

FIGURES 3-18 illustrate novel door lock mechanisms 50 which

incorporates features of a first embodiment of the invention. FIGURES 19-33

illustrate novel door lock mechanisms 50' which incorporates features of a second

1 0 embodiment of the invention. The door lock mechanisms 50, 50' of the present

invention are provided on a conventional trailer 12 as described in the prior art

replace the door lock mechanisms described in the prior art. Therefore, the

specifics of the trailer 12 are not described. The components of the first

embodiment of the door lock mechanism 50 will first be described, and thereafter

15 the components of the second embodiment of the door lock mechanism 50' will

be described. Components in the second embodiment of the door lock mechanism

50' which are identical to components in the first embodiment of the door lock

mechanism 50 are denoted with a prime after the number.

Attention is invited to the first embodiment of the novel door lock

2 0 mechanisms 50 shown in FIGURES 3-18. The door lock mechanisms 50 are

provided on the rear doors 26. One door lock mechanism 50 is provided for

locking the right, or "curbside", door, and a similar door lock mechanism 50 is

provided for locking the left, or "roadside", door. The left-side (i.e. roadside)

door lock mechanism is very similar to the right-side (i.e. curbside) door lock

2 5 mechanism. In fact, many components of the left-side door lock mechanism are

identical to those of the right-side door lock mechanism, and other components of

the left-side door lock mechanism effectively mirror corresponding components of
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the right-side door lock mechanism. For clarity, the right-side door lock

mechanism is primarily shown in the drawings and described hereinbelow.

As shown in FIGURE 3, each door lock mechanism 50 includes a

contmuous sleeve 52 or loclcrod cover which preferably extends a substantial

dimension of the respective door 26. As shown, each sleeve 52 effectively

extends the entire height of the door 26, As such, each sleeve 52 provides

enhanced support for a lockrod 54 which is disposed therein, see FIGURE 6. The

lockrod 54 will be described more fully later herein.

Each sleeve 52 provides a U-shaped channel 56 and a pair of rails 58

which are secured to the respective door 26. As such, each sleeve 52 is generally

"hat" shaped. Specifically, the rails 58 receive fasteners 60 which are secured to

the trailer door 26, thereby securing the sleeve 52 to the door 26. Preferably, the

sleeve 52 is made by an extrusion process, and is preferably formed of aluminum.

As shown in FIGURE 6, a lockrod 54 is disposed in the sleeve 52, and the

lockrod 54 is preferably a sohd cylindrical rod. The loclcrod 54 is disposed in the

sleeve 52 such that the lockrod 54 can rotate in the sleeve 52. The lockrod 54 is

preferably formed of steel, but may be formed of some other suitable material.

Sleeve bearings 62 are preferably disposed in the sleeve 52 and the lockrod 54

extends through the sleeve bearings 62. As shown, one sleeve bearing may be

disposed proximate the top of the lockrod 54, and another may be disposed

proximate the bottom of the lockrod 54. Each sleeve bearing 62 may comprise

two halves which mate to form a generally cylindrical channel through which the

lockrod 54 extends. As shown in FIGURES 3 and 5, each sleeve bearing 62 is

secured to the sleeve 52 by a knot 64 which extends outwardly from the body of

the bearing and engages an aperture in the channel, such that rotation between the

bearing and the sleeve is prevented. The sleeve bearings 62 provide axial support

for the lockrod 54.

A cam 70, 72 is secured to each end of the lockrod 54, see FIGURES 4-6.



The cams 70, 72 may be secured to the ends of the lockrod 54 via a weldment,

rivets or some other suitable means. The cams 70, 72 are configured to engage

con-esponding keepers 74, 76 which are secured to the rear frame 28 of the trailer

1 2, above and below each door 26, thereby effectively locking the respective door

26 in the closed position. Each keeper 74, 76 is secured to the trailer 12 by rivets,

a weldment, or some other suitable means.

As shown in FIGURES 4, 5, 7, 10 and 13-16, each cam 70, 72 includes an

extending portion 78, 80 or toe which extends from a main body portion 82, 84.

FIGURES 7 and 10 illustrate the keeper 76 which is secured to the trailer 12

below the right-hand side (i.e. curbside) door 26. The other keepers, i.e. the

keeper 74 above the right-hand side (i.e. curbside) door, and the keepers 74, 76

above and below the left-hand side (i.e. roadside) door are similar. As shown in

FIGURE 7, the extending portion 80 ofcam 72 is configured to engage a

corresponding retaining wall 86 provided in the keeper 76, thereby effectively

locking the cam 72 in place. While FIGURE 7 illustrates the lower cam 70 on the

right-hand side, or curbside, door lock mechanism 50, engaging the keeper 72,

engagement of the other cams (i.e. the upper cam on the curbside door lock

mechanism and the cams on the roadside door lock mechanism) with their

corresponding keepers is much the same.

As shown in FIGURES 7 and 10, the extending portion 80 of each lower

cam 72 may include a cut out 88 which mates with a corresponding aperture 90 in

the keeper 76. A pin (not shown) or some other retaining member may be inserted

in the cut out 88 and aperture 90 when the cam 72 is in the position shown in

FIGURE 7, thereby securing the cam 72 in the keeper 76.

As shown in FIGURES 4-6, a stainless steel end cap 92 is provided on

each end of the sleeve 52, and the lockrod 54 extends through apertures 94 in the

end caps 92. The end caps 92 are secured to the ends of the sleeve 52 by suitable

means, such as a friction fit or a weldment.



A thrust bearing 96, such as a rmg formed of high density polyethylene, is

disposed between each end cap 92 and cam 70, 72 and encircles the lockrod 54.

The thrust bearings 96 provide support when the lockrod 54 is rotated in the

sleeve 52, allow for ease of rotation between the end cap 92 and the cam 72,

provides for smooth rotation between the end cap 92 and the cam 72, and tightens

up the door hardware. The thrust bearing is split and can be replaced easily when

it becomes worn.

As shown in FIGURES 3, 4, 7, 10 and 13-17, the lower cam 72 is a

component of a handle assembly 100. The handle assembly 100 can be engaged

with a T-shaped slot 1 12 provided in the metal base portion 29 in the trailer 12 to

lock the door 26 in the closed position. In addition, the handle assembly 100 can

be engaged with a T-shaped slot 162 provided in the metal base rail 25 on the side

of the trailer 12 to lock the door 26 in the open position. The novel handle

assembly 100 is provided below the doors 26 such that when the doors 26 are

swung to the open position, the handle assembly 100 will not bear against the side

walls 20 and will instead bear against the metal base rail 25.

Specifically, a handle 102 is attached to the lower cam 72. Preferably, the

handle 102 is attached to the lower cam 72 via a pin 104 or some other means

which allows the handle 102 to pivot relative to the cam 72 (compare FIGURE 15

to FIGURE 16). The handle 102 is preferably formed of steel or some other

suitable material. As will be described more fully later herein, the handle

assembly 100 is configured such that the handle 102 can be manipulated to lock

and unlock the door 26.

As shown in FIGURES 7-10 and 13-16, the handle assembly 100 includes

a latch 106 which is secured to the handle 102. The latch 106 may be secured to

the handle 102 via one or more rivets, a weldment or some other suitable means.

As shown, the latch 106 includes a main portion 108 and a T-shaped tongue 110

which extends from the main portion 108, generally perpendicular to the handle



1 02. As shown m FIGURES 7-9, 1 1 and 12, the T-shaped tongue 1 10 is

configured to be received in a corresponding T-shaped slot 1 12 in the trailer 12,

thereby generally securing the handle 102 in place. Specifically, the T-shaped

tongue 1 10 includes a narrow portion 1 14 proximate to the latch 106 and a wide

portion 1 16 at the end of the narrow portion 1 14. Providing that the T-shaped

tongue 1 10 engages a T-shaped slot 1 12 and that the T-shaped tongue 110

includes a wide portion 116 allows for withdrawing the T-shaped tongue 1 10 from

the T-shaped slot 112 only when the T-shaped tongue 1 10 is positioned in the

upper, or wider, part of the T-shaped slot 112. In other words, the T-shaped

tongue 110 cannot be withdrawn from the T-shaped slot 112 when the T-shaped

tongue 1 1 0 is m the position shown in FIGURE 1 1 , but can be withdrawn when in

the position shown in FIGURE 12.

As shown in, for example, FIGURES 7, 10 and 13-16, a lever 120 is also

engaged with the handle 102. The lever 120 preferably includes a base portion

122 and a hook portion 124 which extends from the base portion 122. As shown

in FIGURE 10, the base portion 122 is a generally flat surface, and the hook

portion 124 comprises a first wall 126 which extends generally perpendicular from

the base portion 122, a second wall 128 which extends generally perpendicular to

the first wall 126 and which is generally parallel to the base portion 122, and a

third wall 130 which extends generally perpendicular to the second wall 128 and

which is generally parallel to the first wall 126.

FIGURES 7, 8 and 13 illustrate the lever 120 in the closed position. As

shown, when the lever 120 is in the closed position, the hook portion 124 of the

lever 120 receives the handle 102. As shown in FIGURE 13, when the lever 120

is m the closed position, an aperture 132 in the base portion 122 of the lever 120

aligns with a corresponding aperture 134 in the main portion 108 of the latch 106

(see also FIGURES 10 and 14-16 which illustrate the aperture 134 in the main

portion 108 of the latch 106). As shown in FIGURE 13, this provides that a



padlock 136 can be used to effectively lock the latch 106 and the lever 120

together.

A pm 140 is engaged with the lever 120, and the pin 140 extends through

an aperture 142 in the handle 102. As shown in FIGURE 8, the pin 140 preferably

5 nicludes a main shaft portion 144, a head portion 146 and an end portion 148. As

shown, the pin 140 preferably extends through an aperture 150 in the lever 120

and the lever 120 is disposed between the end portion 148 and the main shaft

portion 144 of the pin 140. Preferably, the diameter of the end portion 148 is

larger than the diameter of the aperture 150 in the lever 120 through which the pin

10 140 extends, thereby providing that the pin 140 is generally axially retained on the

lever 120. Likewise, as shown in FIGURE 9, preferably the head portion 146 of

the pin 140 has a larger diameter than does the aperture 142 in the handle 102

through which the pin 140 extends, thereby providing that the pin 140 cannot be

fully withdrawn from the aperture 142 in the handle 102. Although not

15 specifically shown, a biasing member, such as a coil spring, can be provided on

the main shaft portion 144 of the pin 140, generally between the handle 102 and

the lever 120, thereby providing that the lever 120 is biased into the pulled out

position.

As shown in the progression from FIGURE 13 to FIGURE 14, the pin 140

2 0 provides that the lever 120 can be rotated (represented by arrow 152 in FIGURE

1 4) about a longitudinal axis of the pin 140, between a closed position, illustrated

in FIGURE 13, and an open position, illustrated in FIGURE 14. Additionally, as

shown in the progression from FIGURE 14 to FIGURE 15, the pin 140 is sHdable

in the aperture 142 in the handle 102, thereby providing that the lever 120 can be

2 5 pulled out (represented by arrow 154 in FIGURES 9 and 15), generally along the

longitudinal axis of the pin 140. When the lever 120 is not pulled out, as

illustrated in FIGURE 14, the pin 140 is disposed generally above the T-shaped

tongue 1 1 0, see FIGURE 11. As a result, the T-shaped tongue 110 cannot readily
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be lifted m the T-shaped slot 112, see FIGURE 12, such as by lifting up on the

handle 102 as shown in FIGURE 16 (and represented by arrow 156), and

withdrawn from the T-shaped slot 112 as shown in FIGURE 10 (and represented

by an-ow 158). In contrast, when the lever 120 is pulled out, as illustrated in

FIGURE 15, the pin 140 is withdrawn from above the T-shaped tongue 1 10.

When the pin 140 is withdrawn from above the T-shaped tongue 110, the handle

102 can be lifted as shown in FIGURE 16, to provide that the T-shaped tongue

1 10 moves up in the T-shaped slot 1 12, as shown in FIGURE 12. Subsequently,

the handle 102 can be rotated to withdraw the T-shaped tongue 110 from the T-

shaped slot 1 12, as shown in FIGURE 10. As the handle 102 is rotated, the cams

70, 72 and loclcrod 54 also rotate (as represented by arrow 160 in FIGURE 14),

causing the upper and lower cams 70, 72 to disengage from their respective

keepers 74, 76. Then, the door 26 can be swung open.

Preferably, T-shaped slots 162 much like the T-shaped slots 112 provided

on the rear of the trailer 12, are provided on the lower rail 25 on each side ofthe

trailer 12. FIGURE 17 illustrates such a T-shaped slot 162 provided on the left

side, or roadside side, of the trailer 12. As shown, providing such a T-shaped slot

1 62 on the lower rail of the side of the trailer 12 provides that the pin 140 and T-

shaped tongue 1 10 can be engaged with the T-shaped slot 162 to effectively retain

the door 26 in the open position much like how the door 26 is retainable in the

closed position by engaging the pin 140 and T-shaped tongue 1 10 with the T-

shaped slot 1 12 on the rear of the trailer 12. Of course, a padlock 136 can be

engaged with the latch 106 and lever 120 Uke shown in FIGURE 13 to lock the

door 26 in the open position, if desired.

In addition, a wicket 166 is provided on the lower rail 25 on each side of

the trailer 1 2 as best illustrated in FIGURE 18. The wicket 166 is formed from a

suitable material, such as a bent wire, and is pivotally attached to the lower rail 25

at the ends thereofby suitable means. The wicket 166 is free to pivot relative to
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the lower rail 25. When the handle assembly 100 is moved proximate to the side

wall 20 of the trailer 12 and the T-shaped tongue 1 10 is engaged with the T-

shaped slot 162, the cam 70, 72 is engaged with the respective wicket 166 by

pivoting the wicket 166 relative to the side wall 20 and over the respective cam

5 70, 72, see FIGURE 17. This aids in preventing wear on the T-shaped slot 162 by

preventing rotation of the lockrod 54 and its associated cam 70, 72 relative to the

side wall 20.

Although operation or usage of the door lock mechanism 50 has been

discussed above to some extent in describing the structure of the door lock

10 mechanism 50, operation or usage of the door lock mechanism 50 will now be

described in more detail.

Initially, the doors 26 of the trailer 12 may be in the closed and locked

position, as shown in FIGURE 3. At this time, the upper and lower cams 70, 72

of each door lock mechanism 50 (i.e. the left, or roadside, door lock mechanism

1 5 and the right, or curbside, door lock mechanism) are engaged with their respective

keepers 74, 76. Additionally, the pins 140 which extend firom the levers 120 are

disposed in the T-shaped slots 112, generally above the T-shaped tongues 110

which are also disposed in the T-shaped slots 112, see FIGURE 11.

When the doors 26 are in the closed and locked position as shown in

2 0 FIGURE 3, padlocks 136 may be engaged with the latch 106 and lever 120 of

each door lock mechanism 50, as shown in FIGURE 13, and pins may be engaged

with the apertures 90 in the lower keepers 76 and in the cut outs 88 in the

extending portion 80 of the lower cams 72, further securing the door lock

mechanism 50. To open the doors 26, initially the pins, if provided, are

2 5 disengaged from the apertures 90 in the lower keepers 76 and from the cut outs 88

in the extending portion 80 of the lower cams 72, and the padlocks 136, if

provided, are rmlocked and disengaged from the levers 120 and latches 106.

Subsequently, the levers 120 are rotated to the open position, as shown in
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FIGURE 14, Then, the levers 120 are pulled out, as shown in FIGURES 9 and 15.

Pulling the levers 120 out causes the pin 140 to withdraw from the T-shaped slot

112. Subsequently, the handles 102 can be hfted, as shown in FIGURES 9 and

16, thereby causing the T-shaped tongue 1 10 to shift upward in the T-shaped slot

(as represented by arrow 164 in FIGURE 9), to the position shown in FIGURE 12.

Subsequently, the handles 102 can be rotated generally outward as shown in

FIGURE 10, thereby causing the upper and lower cams 70, 72 and lockrod 54 of

each door lock mechanism 50 to rotate. Hence, the cams 70, 72 disengage from

their respective keepers 74, 76, and the doors 26 can be swung open.

When the doors are swung fully open as shown in FIGURE 17, the doors

26 can be secured in the open position by engaging the pins 140 and T-shaped

tongues 1 10 of each door lock mechanism 50 with the T-shaped slots 164. The

wickets 166 are engaged with the respective cams 70, 72. Additionally, the

padlocks 136 can be engaged with the latches 106 and levers 120 to lock the doors

26 in the open position, if desired.

Attention is invited to the second embodiment of the novel door lock

mechanisms 50' shown in FIGURES 19-33. The door lock mechanisms 50' are

provided on the rear doors 26. One door lock mechanism 50' is provided for

locking the right, or ^'curbside," door, and another door lock mechanism 50' is

provided for locking the left, or "roadside," door. Many components of the left-

side door lock mechanism are identical to those of the right-side door lock

mechanism, and the other components of the left-side door lock mechanism mirror

corresponding components of the right-side door lock mechanism. For clarity, the

right-side door lock mechanism is primarily shown in the drawings and described

hereinbelow.

Components in the second embodiment of the door lock mechanism 50'

which are identical to components in the first embodiment of the door lock

mechanism 50 are denoted with a prime after the number and are not redescribed.
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The second embodiment of the door lock mechanism 50' provides an alternate

embodiment of the handle assembly 200 and locking means, but otherwise, the

components of the door locking mechanisms 50, 50' are identical.

As shown in FIGURES 9 and 10, the lower cam 72' is a component of the

handle assembly 200. The handle assembly 200 can be engaged with a T-shaped

slot 206 in the trailer 12 to lock the door 26 in the closed position. In addition, the

handle assembly 200 can be engaged with a T-shaped slot 230 on the side of the

trailer 12 to lock the door 26 in the open position. The novel handle assembly 200

is provided below the doors 26 such that when the doors 26 are swung to the open

position, the handle assembly 200 will not bear against the side walls 20 and will

instead bear against the metal base rail 25.

The T-shaped slots 206 are provided in the base portion 29 of the rear

frame 28 below the respective door 26. As shown in FIGURE 23, the T-shaped

slot 206 includes a narrow, bottom portion 207 and a wider, top portion 209 which

is perpendicular to the narrow bottom portion 207. The narrow bottom portion

207 is offset from the center point of the wider top portion 209.

The T-shaped slots 230 are provided through the bottom rail 25 on each

side of the trailer 12, see FIGURE 33. Each T-shaped slot 230 includes a narrow

bottom portion 232, and a wider top portion 234 which is perpendicular to the

narrow bottom portion 232. The narrow bottom portion 232 is offset from the

center point of the wider top portion 234. FIGURE 33 illustrates such a T-shaped

slot 230 provided on the left side, or roadside side, of the trailer 12.

The handle assembly 200 includes an elongated handle 202 which is

pivotally connected to the lower cam 72'. Preferably, the handle 202 is attached

to the lower cam 72' by a pin 298 or some other means which allows the handle

202 to pivot relative to the cam 72'. The handle assembly 200 is preferably

fornied of steel or some other suitable material. As will be described more fully

later herein, the handle assembly 200 is configured such that the handle 202 can
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be manipulated to lock and unlock the door 26.

As shown in FIGURES 21-25, 28 and 29, the handle assembly 200 also

includes a dog 204 extending generally perpendicular from the handle 202 and

configured to engage the narrow, bottom portion 207 of the T-shaped slot 206 in

5 the base portion 29 of the rear frame 28 of the trailer 12 or to engage the narrow,

bottom portion 234 of the T-shaped slot 230 in the base rail 25 of the trailer 12,

thereby generally securing the handle 202 in place. Specifically, the dog 204

includes a narrow neck portion 208, and a wider head portion 210 at the end of the

neck portion 208. The topmost edge of the head portion 210 hes flush with the

1 0 top edge of the neck portion 208 and the remainder hangs below the bottom edge

of the neck portion 208 to form a lip 212. The dog 204 engages the narrow,

bottom portion 207 of the T-shaped slot 206 and the lip 212 provides that the dog

204 can be withdrawn from the T-shaped slot 206 only when the handle 202 is in

a raised position. Alternatively, the dog 204 engages the narrow, bottom portion

1 5 234 of the T-shaped slot 230 and the lip 212 provides that the dog 204 can be

withdrawn from the T-shaped slot 230 only when the handle 202 is in a raised

position.

The handle assembly 200 also includes a structure 214 that is secured to

the handle 202. The structure 214 is inclined at a predetermined angle relative to

2 0 the handle 202. The structure 214 includes a square base portion 216 which is

secured to the handle 202 by a weld or other suitable means, and an L-shaped

member 218 which is connected to the base portion 216 by a bolt 2 1 7 or other

suitable means which allows the L-shaped member 218 to pivot relative to the

base portion 216. The base portion 216 includes an aperture 224 therein and a

2 5 protuberance 228 thereon which are spaced apart from each other.

The L-shaped member 218 includes a gripping portion 219 and a tongue

portion 220 which is perpendicular to the gripping portion 219. The gripping

portion 219 has a first aperture 222 therethrough and a second aperture 226
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therethrough which are spaced apart from each other. The free end of the gripping

portion 219 is angled relative to the tongue portion 220.

The tongue portion 220 is configured to be received in the wider, top

portion 209 of the corresponding T-shaped slot 206 in the rear frame 28 of the

5 trailer 12 above the dog 204, thereby securing the dog 204 in engagement with the

narrow bottom portion 207 of the T-shaped slot 206 and further securing the

handle 202 in place. The L-shaped member 21 8 is configured such that when the

dog 204 is placed in engagement with the T-shaped slot 206, the tongue portion

220 moves into engagement with the T-shaped slot 206 primarily by the force of

1 0 gravity, but the L-shaped member 21 8 is configured such that it can also be

manually manipulated to engage or disengage the T-shaped slot 206.

In addition, the tongue portion 220 is configured to be received in the

wider, top portion 232 of the corresponding T-shaped slot 230 in the base rail 25

of the trailer 12 above the dog 204, thereby securing the dog 204 in engagement

1 5 with the naiTow bottom portion 234 of the T-shaped slot 230 and further securing

the handle 202 in place. The L-shaped member 218 is configured such that when

the dog 204 is placed in engagement with the T-shaped slot 230, the tongue

portion 220 moves into engagement with the T-shaped slot 230 primarily by the

force of gravity, but the L-shaped member 218 is configured such that it can also

2 0 be manually manipulated to engage or disengage the T-shaped slot 230.

FIGURES 2 1-23 depict the rear door 26 and the handle assembly 200 in

the closed position. When the handle assembly 200 is in the closed position, the

first aperture 222 in the L-shaped member 218 aligns with the aperture 224 in the

base portion 216 of the structure 214, see FIGURES 20, 24 and 29 for clarity. As

2 5 shown in FIGURE 22, this provides that a pin, lock 300 or other suitable means,

depicted by the phantom lines in FIGURE 22, can be used to effectively lock the

L-shaped member 21 8 and the base portion 216 together, thereby securing the

handle assembly 200 in a closed position. Also, when the handle assembly 200 is
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in the closed position, the second aperture 226 in the L-shaped member 218

engages with the protuberance 228 on the base portion 216, thereby further

securing the structure 214 in a closed position.

When the L-shaped member 218 is engaged with the T-shaped slot 206,

the tongue portion 220 is disposed within the wider top portion 209 of the T-

shaped slot 206 and above the dog 204. As a result, the dog 204 cannot be hfled

m the T-shaped slot 206, such as by hfling up on the handle 202, and withdrawn

from the T-shaped slot 206. In contrast, when the L-shaped member 218 is

disengaged from the T-shaped slot 206, the tongue portion 220 is withdrawn from

above the dog 204. When the tongue portion 220 is withdrawn from above the

dog 204, the handle 202 can be Ufted to move the dog 204 into the wider top

portion 209 of the T-shaped slot 206. Subsequently, the handle 202 can be pulled

away from the rear frame 28 of the trailer 12 to withdraw the dog 204 from the T-

shaped slot 206. As the handle 202 is pulled away from the rear frame 28 of the

trailer 12, the cams 70% 72' and lockrod 54' rotate, causing the upper and lower

cams 70% 72' to disengage from their respective keepers 74', 76'. Then, the door

26 can be swung open.

Wlien the door 26 is swung to the fully open position such that the door 26

is adjacent to the side wall 20 of the trailer 12, the handle assembly 200 can be

secured to the T-shaped slot 230 through the bottom rail 25 of the trailer 12 to

retain the door 26 in the open position much like how the door 26 is retained in

the closed position by engaging the dog 204 and tongue portion 220 with the T-

shaped slot 206 on the rear of the trailer 12. The wickets 166' are engaged with

the respective cams 70% 72'. Of course, a pin, lock or other suitable means, as

depicted by the phantom lines in FIGURE 22, can be engaged with the structure

214 when the structure 214 is in a closed position so as to lock the structure 214

thereby locking the door 26 in the open position, much like how the structure 214

is locked when the door 26 is retained in the closed position.



Although operation or usage of the door lock mechanism 50' has been

discussed above to some extent in describing the structure of the door lock

mechanism 50', operation or usage of the door lock mechanism 50' will now be

described in more detail.

Initially, the doors 26 of the trailer 12 may be in the closed and locked

position, as shown in FIGURE 19. At this time, the upper and lower cams 70',

IT of each door lock mechanism 50' (i.e., the left, or roadside, door lock

mechanism and the right, or curbside, door lock mechanism) are engaged with

their respective keepers 74', 76'. Additionally, the tongue portions 220 are

disposed in the wider, top portion 209 of the T-shaped slots 206, generally above

the dogs 204 which are disposed in the narrow, bottom portion 207 of the T-

shaped slots 206. Therefore, the dogs 204 cannot be removed from the respective

T-shaped slots 206 until the tongue portions 220 are removed.

When the doors 26 are in the closed and locked position as shown in

FIGURE 19, a lock 300, see FIGURE 22, or other suitable means may be engaged

with the first apertures 222 in the L-shaped members 218 and the apertures 224 in

the base portions 216 of the structures 214 of each door lock mechanism 50', and

the second apertures 226 in the L-shaped members 218 are in engagement with the

protuberances 228 on the base portions 216 of the structures 214, thereby securing

each door lock mechanism 50' in the closed position. Additionally, pins or other

suitable means may be engaged with the apertures 90' in the lower keepers 76'

and m the cut-outs 88' in the extending portion 80' of the lower cams 72',

securing the doors 26 in a closed position.

To open the doors 26, initially the pins, if provided, are disengaged from

the apertures 90' in the lower keepers 76' and from the cut-outs 88' in the

extending portion 80' of the lower cams 72' by the operator, and the locks 300, if

provided, are disengaged from the structures 214 by the operator. Subsequently,

the gripping portions 219 are grasped by the operator and the L-shaped members
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218 are rotated such that the apertures 226 in the L-shaped members 218 are

disengaged from the protuberances 228 on the base portions 216, and the L-

shaped members 218 are moved to the open position, thereby removing the tongue

portions 220 from engagement with the T-shaped slots 206. The handles 202 are

tlien lifted by the operator, thereby causing the dogs 204 to shift upward in the T-

shaped slots 206. Subsequently, the handles 202 are rotated outward by the

operator, thereby causing the upper and lower cams 70', 72' and lockrod 54' of

each door lock mechanism 50' to rotate. Hence, the cams 70', 72' disengage from

their respective keepers 74', 76', and the doors 26 can be swung open by the

operator.

When the doors 26 are swung fully open such that the doors 26 are

proximate to the side walls 20, the doors 26 can be secured in the open position by

engaging the stmctures 214 with the T-shaped slots 230 on either side of the

trailer 12. The handle 202 can be Ufted and rotated towards the side wall 20 by

the operator, thereby allowing the dog 204 to pass through the T-shaped slot 230.

The handle 202 is then lowered by the operator, thereby engaging the dog 204

with the naiTOw bottom portion 232 of the T-shaped slot 230 thus preventing the

handle 202 from being removed again without raising the handle 202 first.

Subsequently, the operator can lightly push or tap the gripping portion 219 of the

L-shaped member 218 and because of the inclination of the structure 214 relative

to the handle 202, the L-shaped member 218 of the structure 214 is moved into

engagement with the wider top portion 234 of the T-shaped slot 230 by the force

of gravity. The aperture 226 in the L-shaped member 218 is moved into

engagement with the protuberance 228 on the base portion, thereby securing the

dog 204 m engagement with the narrow bottom portion 232 of the T-shaped slot

230. The first apertures 222 m the L-shaped member 218 and the apertures 224 in

the base portions 216 ahgn with each other. If provided, the locks 300 can be

engaged with the first apertures 222 in the L-shaped members 218 and the



apertures 224 in the base portions 216 of the structures 214 of each door lock

mechanism 50' by the operator, thereby securing the door lock mechanism 50' in

the closed position and securing the doors 26 in the open position. The wickets

] 66' are engaged with the respective cams 70', 72'.

5 After disengagement of the wickets 166' with the respective cams 70', 72',

the doors 26 can again be disengaged from the T-shaped slots 230 on either side of

the trailer 12 as described above.

When the doors 26 are swung closed by the operator, the handles 202 are

lifted and rotated inward by the operator, thereby allowing the dogs 204 to pass

1 0 through the T-shaped slots 206, and causing the upper and lower cams 70', 72'

and lockrods 54' of each door lock mechanism 50' to rotate. Hence, the cams 70',

72' engage their respective keepers 74', 76'. The handles 202 are then lowered by

the operator, thereby engaging the dogs 204 with the narrow bottom portions 207

of the T-shaped slots 206 thus preventing the handles 202 from being removed

1 5 agam without raising the handles 202 first. Subsequently, the operator can lightly

push or tap the gripping portion 219 of the L-shaped member 218 and because of

the inclination of the stmctures 214 relative to the handles 202, the tongue

portions 220 of the L-shaped members 218 of the structures 214 are moved into

engagement with the wider top portions 209 of the T-shaped slots 206 by the force

2 0 of gravity. The second apertures 226 in the L-shaped members 218 are again

moved into engagement with the protuberances 228 on the base portions 216,

thereby securing the dogs 204 in engagement with the narrow bottom portions 207

of the T-shaped slots 206. The first apertures 222 in the L-shaped member 218

and the apertures 224 in the base portions 216 align with each other. If provided,

2 5 the pins can be engaged with the apertures 90' in the lower keepers 76' and the

cut-outs 88' in the extending portions 80' of the lower cams 72' by the operator.

Also, if provided, the locks 300 can be engaged with the first apertures 222 in the

L-shaped members 218 and the apertures 224 in the base portions 216 of the
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structures 214 of each door lock mechanism 50' by the operator, thereby securing

the door lock mechanisms 50' in the closed position.

It is to be understood that a recess can be provided instead of the second

aperture 226 in the L-shaped member 218 for engagement with the protuberance

5 228 on the base portion 216.

The provision of the full length sleeve 52, 52' which the lockrod 54, 54'

rotates reinforces the door 26 from bending (in the same manner as a post in a side

wall 20 of the trailer 26), and takes the thrust load along the entire height of the

door 26. In addition, the sleeve 52, 52' protects the lockrod 54, 54' from damage.

10 Also, the sleeve 52, 52' allows for a smooth decal on the rear doors 26 of the

trailer 12. Moreover, providing the handle 102, 202 below the door 26 allows the

sleeve 52, 52' to be continuous. If the handle were to interrupt the sleeve, the

sleeve would not reinforce the door 26.

While preferred embodiments of the present invention are shown and

1 5 described, it is envisioned that those skilled in the art may devise various

modifications of the present invention without departing from the spirit and scope

of the appended claims.
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